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Description 
TOOL HOLDER ASSEMBLY 

Background of Invention 

[000''] 1. Field of the Invention 

[0002] The present invention relates to a tool holder assembly, 
and more particularly to a tool holder assembly having a 
sealing portion. 

[0003] 2. Background Art 

[0004] Previously, tool holders incorporated a seal assembly dis- 
posed around the circumference of a cutting tool as de- 
scribed in U.S. Patent No. 6,601,857. 
Summary of Invention 

[0005] According to one aspect of the present invention, a tool 

holder assembly is provided. The tool holder assembly in- 
cludes a cutting tool, a tool holder, and a seal. The cutting 
tool has an end surface and a fluid passage. The tool 
holder has a conduit and a counterbore. The conduit is 
adapted to provide a fluid to the fluid passage. The coun- 


terbore is disposed coaxially with the conduit and is 
adapted to receive the cutting tool. The counterbore has a 
mating surface disposed around the conduit. The seal is 
disposed between the mating and end surfaces to inhibit 
fluid leakage. 

[0006] The end surface or the mating surface may include a 

groove adapted to receive the seal. The end surface or the 
mating surface may include a male portion and a first fe- 
male portion adapted to receive the seal. The mating sur- 
face or the end surface may include a second female por- 
tion adapted to receive the male portion. The seal, male 
portion, and first and second female portions cooperate to 
inhibit fluid leakage. 

[0007] According to another aspect of the present invention, a 
tool holder assembly for a cutting tool is provided. The 
tool holder assembly includes a tool holder, and a sealing 
portion. The cutting tool has an end surface and a fluid 
passage. The tool holder has a conduit, an adjustment 
screw, and a counterbore. The conduit has a threaded in- 
terior section. The adjustment screw has a threaded body 
section and a flange section. The threaded body section is 
adapted to engage the threaded interior section. The 
flange section has a larger diameter than the threaded 


body section. The threaded body and flange sections co- 
operate to define an internal fluid passage. The counter- 
bore is disposed coaxially with the conduit and is adapted 
to receive the cutting tool. The sealing portion is config- 
ured to inhibit fluid leakage between the flange section 
and the end surface. 
[0008] The adjustment screw may include a mating surface. The 
adjustment screw may include a connection tube disposed 
coaxially with the internal fluid passage at an end oppo- 
site the flange section. The internal fluid passage may in- 
clude a chamfer disposed at an end proximate the flange 
section. 

[0009] The sealing portion may include a seal. The end surface or 
the mating surface may include a groove adapted to re- 
ceive the seal. The end surface may include a recessed 
portion disposed proximate the fluid passage. 

[0010] According to another aspect of the present invention, a 
tool holder assembly is provided. The tool holder assem- 
bly includes a cutting tool, a tool holder, and a sealing 
portion. The cutting tool has an end surface and a fluid 
passage. The tool holder has a conduit and a counterbore. 
The conduit is adapted to provide a fluid to the fluid pas- 
sage. The counterbore is disposed coaxially with the con- 


duit and is adapted to receive the cutting tool. Tlie coun- 
terbore lias a mating surface disposed around the con- 
duit. The sealing portion is configured to inhibit fluid 
leakage between the cutting tool and the tool holder. 
[0011] The sealing portion may include a male portion disposed 
on the mating surface and a female portion disposed on 
the end surface. The sealing portion may include a male 
portion disposed on the end surface and a female portion 
disposed on the mating surface. The female portion may 
be adapted to receive the male portion. 
Brief Description of Drawings 

[0012] Figure 1 is a section view of one embodiment of a tool 
holder assembly. 

[0013] Figure 2 is a section view of another embodiment of the 
tool holder assembly. 

[0014] Figures 3A-3H are exploded section views of various em- 
bodiments of sealing portions of the tool holder assembly. 
Detailed Description 

[0015] Referring to Figure 1, one embodiment of a tool holder 
assembly 10 is shown. In this embodiment, the tool 
holder assembly 10 includes a cutting tool 12, a tool 
holder 14, and a sealing portion 16. 


[0016] The cutting tool 12 includes one or more cutting surfaces 
20, one or more fluid passages 22, and an end surface 24. 
The cutting tool 12 may have any suitable configuration 
and may be of any suitable type, such as a chamfer tool, 
counterbore, drill, mill, reamer, or tap. 

[0017] The fluid passages 22 extend through the cutting tool 12 
and are configured to provide a fluid proximate the cut- 
ting surface 20. 

[0018] The end surface 24 is disposed at an end of the cutting 
tool 12 and may have any suitable configuration. For ex- 
ample, the end surface 24 may be tapered or have a gen- 
erally planar configuration. Optionally, the end surface 24 
may include a recessed portion 26. The recessed portion 
26 may be formed in any suitable manner, such as by ma- 
chining, sintering, or casting. In the embodiment shown, 
the recessed portion 26 is disposed proximate the fluid 
passages 22. In addition, the end surface 24 may have any 
suitable shape, such as a concave or convex hemispherical 
geometry. 

[0019] The tool holder 14 is configured to hold the cutting tool 
12 and rotate about an axis of rotation 28. More specifi- 
cally, the tool holder 14 is configured to be connected to 
a spindle or other suitable device that is adapted to rotate 


the tool holder 14. The tool holder 14 may be of any suit- 
able type, such as shrink fit holder or chuck. The tool 
holder 14 may be made of any suitable material, such as a 
polymeric material or a metal. 

[0020] The tool holder 14 includes a counterbore 30 and a con- 
duit 32. The counterbore 30 is adapted to receive the cut- 
ting tool 12 and includes a mating surface 34 disposed 
around the conduit 32. The counterbore 30 may have any 
suitable configuration for holding the cutting tool 12. 
Moreover, the cutting tool 12 may be secured to the tool 
holder 14 in any suitable manner, such as with one or 
more set screws as is known by those skilled in the art. 

[0021] The conduit 32 is adapted to provide a fluid to the cutting 
tool 12. For example, the conduit 32 may be connected to 
a fluid supply pipe 40 adapted to provide any suitable 
fluid, such as a coolant or lubricant in the form of an 
aerosol, gas, or liquid, to the fluid passages 22. The con- 
duit 32 may have any suitable configuration. In the em- 
bodiment shown, the conduit 32 is disposed concentri- 
cally with the axis of rotation 28 and has a smaller diame- 
ter than the counterbore 30. 

[0022] The sealing portion 16 is disposed between the end sur- 
face 24 and the mating surface 34. The sealing portion 16 


is configured to inhibit fluid leakage from the conduit 32 
into the gap between the outside diameter of the cutting 
tool 12 and the inside diameter of the counterbore 30. 
The sealing portion 16 may have any suitable configura- 
tion as will be described in more detail below. In the em- 
bodiment shown, the sealing portion 16 includes a seal 42 
disposed between the mating and end surfaces 24,34. 

[0023] Referring to Figure 2, another embodiment of the tool 
holder assembly 50 is shown. In this embodiment, the 
tool holder assembly 50 includes a cutting tool 52, a tool 
holder 54, an adjustment screw 56, and a sealing portion 
58. In addition, a connection tube 60 may be incorporated 
with the tool holder 54 or the adjustment screw 56. 

[0024] jhe cutting tool 52 may include one or more cutting sur- 
faces 70, one or more fluid passages 72, and an end sur- 
face 74 as previously described. For convenience, similar 
cutting tools are depicted in Figures 1 and 2. 

[0025] The tool holder 54 includes a counterbore 80 and a con- 
duit 82. At least a portion of the conduit 82 may include a 
threaded interior section 84. 

[0026] The adjustment screw 56 includes a threaded body sec- 
tion 90 and a flange section 92. The adjustment screw 56 
may be made of any suitable material, such as a polymeric 


material or a metal. 
[0027] The threaded body section 90 is adapted to engage the 
threaded interior section 84. The threaded body section 
90 and threaded interior section 84 cooperate to help po- 
sition the cutting tool 52 along an axis of rotation 94. 
More specifically, the threaded body section 90 may be 
rotated and screwed into or out of the conduit 82 to alter 
the position of the adjustment screw 56 and cutting tool 
52. 

[0028] The flange section 92 is disposed adjacent to the 

threaded body section 90. The flange section 92 includes 
a mating surface 96 disposed adjacent to the cutting tool 
52. The flange section 92 may have any suitable configu- 
ration. In the embodiment shown, the flange section 92 
has a larger diameter than the threaded body section 90. 
In addition, the mating surface 96 may have any suitable 
configuration for receiving and/or mating with the end 
surface 24. For example, the mating surface 96 may be 
curved or rounded to seal tangentially against the end 
surface 24 and to facilitate run-out adjustments, such as 
with one or more radially-oriented adjustment screws in- 
corporated in the tool holder 14. 

[0029] The threaded body section 90 and flange section 92 co- 


operate to define an internal fluid passage 98. The inter- 
nal fluid passage 98 may be disposed coaxially with the 
conduit 82. 

[0030] The connection tube 60 is disposed in the threaded inte- 
rior section 84 between the adjustment screw 56 and a 
fluid supply pipe 100. The connection tube 60 may have 
any suitable configuration and may be made of any suit- 
able material, such as a polymeric material or a metal. In 
the embodiment shown, the connection tube 60 has a 
similar diameter as the internal fluid passage 98. 

[0031] The connection tube 60 may be integrally formed with the 
adjustment screw 56 or the fluid supply pipe 100. Alter- 
natively, the connection tube 60 may be a separate com- 
ponent that is attached to the tool holder 54, adjustment 
screw 56, or fluid supply pipe 100 in any suitable manner, 
such as by welding, fasteners, or an adhesive. 

[0032] Optionally, the adjustment screw 56 may include a cham- 
fer 102 disposed in at least a portion of the flange section 
92. Alternatively, the chamfer 102 may extend through 
the flange section 92 and into a portion of the threaded 
body section 90. The chamfer 102 is adapted to improve 
fluid flow and fluid distribution to the fluid passages 72. 
More particularly, the chamfer 102 and centrifugal forces 


present when the tool holder assembly 50 is rotated co- 
operate to direct fluid to the fluid passages 72. 
[0033] The tool holder assemblies 10,50 described above may be 
employed with any suitable machining process or fluid 
delivery system. For example, the tool holder assemblies 
10,50 may be used with a minimum quantity lubrication 
(MQL) system. In an MQL system, a pressurized lubricating 
fluid, such as an oil mist, is provided through the tool 
holder 14,54 and cutting tool 12,52 to the cutting sur- 
faces 20,70. Fluid delivery is controlled to provide just 
enough lubrication to sustain the machining process. 
Consequently, it is desirable to provide adequate sealing 
between the cutting tool 12,52 and the tool holder 14,54 
to inhibit fluid leakage and improve tool life and process 
performance. 

[0034] Referring to Figures 3A-3H, various embodiments of the 
sealing portion 16,58 are shown. These sealing portion 
embodiments may be incorporated with the tool holder 
assemblies 10,50 shown in Figures 1 and 2. 

[0035] Referring to Figures 3A-3D, four embodiments of the 

sealing portion 16,58 are shown. In these embodiments, 
the sealing portion 16,58 includes at least one seal 
42,112. The seal 42,112 may have any suitable configura- 


tion, such as a gasket or washer. In Figures 3A-3D, the 
seal is configured as an 0-ring. The seal 42,112 may be 
made of any suitable material, such as a polymeric mate- 
rial, elastomeric material, metal, or combinations thereof. 

[0036] The seal 42,112 is disposed between the end surface 
24,74 of the cutting tool 12,52 and the mating surface 
34,96. The mating surface 34,96 may be disposed on the 
tool holder 14 as shown in Figure 1 or on the adjustment 
screw 56 as shown in Figure 2. The seal 42,112 is at least 
partially compressed to provide a fluid-tight seal between 
the end surface 24,74 and the mating surface 34,96. 

[0037] The end surface 24,74 and mating surface 34,96 may 
have any suitable configuration as shown in Figures 
3A-3D. 

[0038] In Figure 3A, the end surface 24,74 has a generally planar 
configuration and the mating surface 34,96 has a con- 
toured portion 120 adapted to receive the seal 42,112. 

[0039] In Figure 3B, the mating surface 34,96 has a generally 

planar configuration and the end surface 24,74 has a con- 
toured portion adapted 122 to receive the seal 42,112. 

[0040] In Figure 3C, the end surface 24,74 has a generally planar 
configuration and the mating surface 34,96 has a groove 
124 adapted to receive the seal 42,112. 


[0041] In Figure 3D, the mating surface 36,96 has a generally 
planar configuration and the end surface 24,74 has a 
groove 126 adapted to receive the seal 42,112. 

[0042] jhe contoured portions 120,122 or grooves 124,126 may 
have any suitable cross-sectional shape or surface config- 
uration, such as rectangular, triangular, trapezoidal, 
curved, ribbed, dimpled, curved, or any combinations 
thereof. Moreover, the contoured portions 120,122 or 
grooves 124,126 may be disposed in any suitable loca- 
tion, such as concentrically with the conduit 32,82. 

[0043] Referring to Figures 3E and 3F, two embodiments of a 

sealing portion 16,58 are shown that do not incorporate a 
separate seal. 

[0044] In Figure 3E, the end surface 24,74 includes an annualar 
protrusion, or male portion 130. The mating surface 
34,96 includes an annular groove or female portion 132 
that is adapted to receive the male portion 130. 

[0045] In Figure 3F, the mating surface 34,96 includes a protru- 
sion or male portion 134. The end surface 24,74 includes 
a female portion 136 that is adapted to receive the male 
portion 134. 

[0046] The male portions 130,134 and female portions 132, 136 
cooperate to inhibit fluid leakage. The male 130,134 and 


female portions 132,136 may have any suitable configu- 
ration and may be disposed in any suitable location, such 
as concentrically with the conduit 32,82. 

[0047] Referring to Figures 3C and 3H, two embodiments of a 
sealing portion 16,58 are shown that combine various 
features of the embodiments depicted in Figures 3A-3F. 
More specifically, these embodiments incorporate a seal 
as well as male and female portions. 

[0048] In Figure 3G, the end surface 24,74 includes a male por- 
tion 140 and a first female portion 142 adapted to receive 
the seal 42,112. The mating surface 34,96 includes a sec- 
ond female portion 144 adapted to receive the male por- 
tion 140. The seal 42,112, male portion 140 and first and 
second female portions 142,144 cooperate to inhibit fluid 
leakage. 

[0049] In Figure 3H, the mating surface 34,96 includes a male 

portion 150 and a first female portion 152 adapted to re- 
ceive the seal 42,112. The end surface 24,74 includes a 
second female portion 154 adapted to receive the male 
portion 150. The seal 42,112, male portion 150 and first 
and second female portions 152,154 cooperate to inhibit 
fluid leakage. 

[0050] The male portion 140,150, first female portion 142,152, 


and second female portion 144,154 may have any suitable 
configuration and may be disposed in any suitable loca- 
tion, such as concentrically with the conduit 32,82. In ad- 
dition, the first female portion 142,152 and seal 42,112 
may be disposed either inside the male portion 140,150 
or outside the male portion 140,150 as shown in Figures 
3G and 3H. 

[0051] The sealing portions in Figures 3A-3H provide a heat re- 
sistant seal to withstand fluid delivery pressures and facil- 
itate the efficient delivery of a lubricant or other fluid to 
the cutting tool. Moreover, the life of the cutting tool and 
quality of the machined part is improved as a result of the 
delivery of an adequate volume of fluid to the cutting sur- 
faces. Moreover, process throughput is improved since 
cutting parameters, such as feed rate, may be increased 
since sufficient lubrication is provided to the cutting sur- 
face. 

[0052] While the best mode for carrying out the invention has 
been described in detail, those familiar with the art to 
which this invention relates will recognize various alterna- 
tive designs and embodiments for practicing the invention 
as defined by the following claims. 


